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    Many kinds of the anti-vibration glove have been developed for reducing hand-arm 
vibration during the operation with vibration tools. International standard ISO 10819 
evaluates the physical effect of gloves’ vibration transmissibility but not evaluates the 
physiological effect of human hands. Thus, in this paper, we proposed the evaluation using the 
temporary threshold shift of vibrotactile perception threshold to evaluate the hand-arm 
vibration reducing effect of anti-vibration glove. We performed the experiments where subjects 
were exposed to hand-arm vibration under the three glove conditions; two kinds of gloves and 
barehanded. As a result, we could confirm wearing the anti-vibration gloves provides positive 
effects for human hands physiologically and the proposed method might be effective for 
evaluation of the hand-arm vibration reducing effect of anti-vibration glove. 
Keywords:  anti-vibration glove, hand-arm vibration, vibrotactile perception threshold, 
vibration tool, ISO 10819 
㸬ࡣࡌࡵ࡟
㏆ᖺ㸪〇㐀ᴗ㸪᥇▼ᴗ㸪㖔ᴗ㸪ᘓタᴗ㸪ᯘᴗ㸪㎰ᴗ࡞
࡝ᵝࠎ࡞⏘ᴗ࡛᣺ືᕤලࡀᗈࡃά⏝ࡉࢀࡿࡼ࠺࡟࡞ࡗࡓ
ࡀ㸪ࡇࢀࡣ㸪⌧ሙࡢసᴗဨ࡟ࡣᡭ⭎⣔᣺ືࡀᭀ㟢ࡉࢀ࡚
࠸ࡿࡇ࡜ࢆព࿡ࡋ࡚࠸ࡿ㸬ࡑࡢࡼ࠺࡞⎔ቃ࡟࠾࠸࡚㸪స
ᴗ⪅ࡣ㸪⚄⤒⣔ࡶࡋࡃࡣ⾑⟶⣔ࡢ㞀ᐖ㸪࠶ࡿ࠸ࡣ᫬࡜ࡋ
࡚ྠ᫬࡟ෑࡉࢀࡿࡇ࡜ࡀ࠶ࡿ㸬ࡇࡢࡼ࠺࡞ᡭ⭎⣔᣺ື࡟
ࡼࡗ࡚㉳ࡇࡿ⾑⟶㞀ᐖཬࡧ㦵㛵⠇㞀ᐖࡣ㸪ᡭ⭎᣺ື㞀ᐖ
࡜ࡼࡤࢀ㸪࠸ࡃࡘ࠿ࡢᅜ࡛ࡣ⫋ᴗ⑓࡜ࡋ࡚⿵ൾࡉࢀ࡚࠸
ࡿ(1)㸬
ࡇࢀࡽࡢ⑌⑓ࡢཎᅉ࡛࠶ࡿసᴗ⪅ࡢᡭ⭎࡬ࡢ᣺ືᭀ㟢
ࢆ㍍ῶࡉࡏࡿᑐ⟇ࡢࡦ࡜ࡘࡀ㸪㜵᣺ᡭ⿄ࡢ౑⏝࡛࠶ࡿ㸬
㜵᣺ᡭ⿄ࡣ㸪సᴗ⪅࠾ࡼࡧ஦ᴗ⪅཮᪉࡟࡜ࡗ࡚ࡶ⡆᫆ⓗ
࠿ࡘᴗົຠ⋡࡟ᙳ㡪ࡋ࡟ࡃ࠸ᑐ⟇᪉ἲ࡛࠶ࡿࡇ࡜࠿ࡽ㸪
ከࡃࡢ⌧ሙ࡛ᑟධࡉࢀ࡚࠸ࡿ㸬㜵᣺ᡭ⿄ࢆ〇㐀ࡋ࡚࠸ࡿ
࣓࣮࢝ࡣ㸪ᅜ㝿つ᱁ ISO 10819(2)ࡸ㸪᪥ᮏᅜෆ࡛ࡣᅜෆ
つ᱁ JIS T8114(3)࡟ᇶ࡙࠸࡚㜵᣺ᡭ⿄ࡢ㛤Ⓨࢆ⾜ࡗ࡚࠸
ࡿ㸬ISO 10819ࡣ㸪1996ᖺ࡟ไᐃࡉࢀࡓ㜵᣺ᡭ⿄ࡢホ౯
࡟㛵ࡍࡿᅜ㝿つ᱁࡛㸪JIS T8114ࡣ㸪1987ᖺ࡟ไᐃࡉࢀ
ࡓ㜵᣺ᡭ⿄ࡢホ౯࡟㛵ࡍࡿᅜෆつ᱁࡛࠶ࡿ㸬JIS T8114
ࡣ㸪ࡑࡢᚋ㸪1994ᖺ㸪2002ᖺ࡟ᨵᐃࡉࢀ㸪2007࡟ᅜ㝿
つ᱁ ISO 10819 ࡬ࡢᩚྜ໬ࢆ┠ⓗ࡜ࡋ࡚㸪JIS
T8114:2007 ࡜ࡋ࡚ᨵᐃࡉࢀࡓ㸬ᨵᐃ๓ࡢᪧ JIS 
T8114:1987࡜㸪ᨵᐃᚋࡢ᪂ JIS T8114:2007࡜ࡢ኱ࡁ࡞
㐪࠸ࡣ㸪JIST8114:1987࡛ࡣヨ㦂ᑐ㇟ࡢ㜵᣺ᡭ⿄࡟ᑐࡋ
࡚ேᕤᡭ࡜⛠ࡍࡿࢹࣂ࢖ࢫࢆ⿦╔ࡋ㸪㖄┤ຍ᣺┙ࡢୖ࡟
ᅛᐃࡍࡿࡢ࡟ᑐࡋ㸪JIS T8114:2007࡛ࡣ㸪⿕㦂⪅ࡀヨ㦂
ᑐ㇟ࡢ㜵᣺ᡭ⿄ࢆ⿦╔ࡋ࡚ຍ᣺⏝ࣁࣥࢻࣝࢆᥱࡿ࡜࠸࠺
Ⅼ࡛࠶ࡿ(4)㸬ࡇࢀࡣ㸪JIST8114:1987 ࡛ࡣ㸪᏶඲࡟ேᕤ
≀ࡢࡳ࡛⾜ࡗ࡚࠸ࡓ᣺ືᭀ㟢㔞ࡢ ᐃ࡟㸪 JIS
T8114:2007࡛ࡣ㸪ࣁࣥࢻࣝࢆᥱࡿ࡜࠸࠺ᙧ࡛ே㛫ࡀ㛵ࢃ
ࡿࡼ࠺࡟࡞ࡗࡓࡇ࡜ࢆព࿡ࡋ࡚࠸ࡿ㸬ே㛫ࡀࣁࣥࢻࣝࢆ
ᥱࡿࡇ࡜࡛㸪ᐇ㝿ࡢ᣺ືᕤලࡢ౑⏝≧ἣ࡟㏆࠸ᙧ࡛ࡢ᣺
ືᭀ㟢㔞ࡢ ᐃ࣭ホ౯࡛࠶ࡿ࡜ㄆ㆑ࡉࢀ㸪࠸ࡃ࠿ࡢ㜵᣺
ᡭ⿄ࡀࡇࡢつ᱁࡟ᇶ࡙ࡁホ౯ࡉࢀࡓሗ࿌ࡶ࠶ࡿ(5)㸬
୍᪉㸪㜵᣺ᡭ⿄ࡢᙺ๭ࡣ㸪᣺ືᭀ㟢࡟ࡼࡾᘬࡁ㉳ࡇࡉ
ཎ✏ཷ௜  2015ᖺ 5᭶ 9᪥
*1 ㏆␥኱ᏛᕤᏛ㒊 ᶵᲔᕤᏛ⛉ ෸ᩍᤵ㸪ḟୡ௦ᇶ┙ᢏ⾡◊✲ᡤ ෸ᩍᤵ㸦ࠛ739-2116 ᮾᗈᓥᕷ㧗ᒇ࠺ࡵࡢ㎶ 1␒㸧
E-mail  tatsuno@hiro.kindai.ac.jp 
*2 ㏆␥኱Ꮫ⥲ྜ♫఍Ꮫ㒊 ⥲ྜ♫఍Ꮫ⛉ ᩍᤵ㸪ḟୡ௦ᇶ┙ᢏ⾡◊✲ᡤ ᩍᤵ㸦ࠛ577-0818 ኱㜰ᗓᮾ኱㜰ᕷᑠⱝỤ 3୎┠ 4-1㸧
E-mail  maeda@socio.kindai.ac.jp 
*3 ࢔ࢺ࣒ᰴᘧ఍♫㸦ࠛ729-2317 ᗈᓥ┴➉ཎᕷᛅᾏᮾ⏫ 4୎┠ 2-1㸧
㐃⤡ඛ㸸ᶞ㔝῟ஓ㸦◊✲௦⾲⪅㸧
－ 61 －
近畿大学次世代基盤技術研究所報告 Vol. 6（2015）61－66
ࢀࡿసᴗ⪅ࡢ⑌⑓ࢆ㜵Ṇࡍࡿࡇ࡜࡛࠶ࢁ࠺㸬ࡘࡲࡾ㸪᣺
ືᭀ㟢ࡢ≀⌮ⓗ࡞㔞ࡔࡅ࡛࡞ࡃ㸪సᴗ⪅࡟୚࠼ࡿᙳ㡪ࢆ
ホ౯ࡍࡿ࡭ࡁ࡛࠶ࡿࡀ㸪ISO 10819 ࡸ JIS T8114࡛ࡣ㸪
᣺ືࡢ≀⌮ⓗ࡞್࡛ホ౯ࡋ࡚࠾ࡾ㸪⿕㦂⪅࡬ࡢᙳ㡪ࢆ⾲
ࡍࡼ࠺࡞ᣦᶆࡣᑟධࡉࢀ࡚࠸࡞࠸(6)㸬ࡑࡇ࡛㸪ᮏ◊✲࡛
ࡣ㸪㜵᣺ᡭ⿄ࡢ᣺ື㍍ῶຠᯝࢆே㛫࡬ࡢᙳ㡪࡛ホ౯࡛ࡁ
ࡿᣦᶆ࡟ࡘ࠸᳨࡚ウࡍࡿࡓࡵ㸪᣺ືឤぬ㜈್ࢆホ౯ᣦᶆ
࡜ࡋ࡚⏝࠸ࡓᐇ㦂ࢆ࠾ࡇ࡞ࡗࡓࡢ࡛㸪ࡑࡢ⤖ᯝ࡟ࡘ࠸࡚
ሗ࿌ࡍࡿ㸬 
 
㸬ᮦᩱ࠾ࡼࡧ᪉ἲ
┠ⓗ
ᮏᐇ㦂ࡢ┠ⓗࡣ㸪ᡭ⭎᣺ືᭀ㟢ࡀே㛫࡬୚࠼ࡿᙳ㡪ࢆ
ホ౯ࡍࡿᣦᶆ࡜ࡋ࡚ே㛫ࡢࠕᣦඛឤぬ㜈್ࠖ࡟╔┠ࡋ㸪
⿕㦂⪅ᐇ㦂ࢆ⾜࠺ࡇ࡜࡛࠶ࡿ㸬᣺ືឤぬ㜈್࡜ࡣ㸪ほ 
⪅ࡀឤࡌࡿࡇ࡜ࡢ࡛ࡁࡿ᣺ືࡢ㜈್࡛㸪᣺ືᭀ㟢ࡢ๓ᚋ
࡛ኚ໬ࡍࡿࡇ࡜ࡀ▱ࡽࢀ㸪ࡇࡢ⌧㇟ࡣ୍᫬ⓗ㜈್⛣ 㸦ື௨
ୗ㸪TTS: Temporary Threshold Shift㸧࡜ᐃ⩏ࡉࢀ(7)㸪
㜵᣺ᡭ⿄ホ౯࡬ࡢᑟධࡀヨࡳࡽࢀ࡚࠸ࡿ(8)㸬ᮏ◊✲࡛ࡣ㸪
ᕷ㈍ࡉࢀ࡚࠸ࡿ᣺ືឤぬ ᐃჾ㸦RION♫㸪AU-02A㸧ࢆ
⏝࠸࡚㸪ᡭ⭎᣺ືᭀ㟢๓ᚋࡢᣦඛឤぬ㜈್ࢆ ᐃࡋ㸪㜵
᣺ᡭ⿄ࡢ✀㢮ࡀே㛫ࡢᣦඛ᣺ືឤぬ࡟୚࠼ࡿᙳ㡪ࢆㄪᰝ
ࡋࡓ㸬 
ᡭ㡰
ᮏᐇ㦂ࡢᡭ㡰ࡣḟࡢ㏻ࡾ࡛࠶ࡿ㸬 
࣭ᐇ㦂ㄝ᫂ 
࣭ᡭ⭎᣺ືᭀ㟢๓ࡢᣦඛ᣺ືឤぬ㜈್ࡢ ᐃ 
࣭ᡭ⭎᣺ືᭀ㟢 
࣭ᡭ⭎᣺ືᭀ㟢ᚋࡢᣦඛ᣺ືឤぬ㜈್ࡢ ᐃ 
ࡑࢀࡒࢀࡢ㐣⛬࡟ࡘ࠸࡚௨ୗ࡟ࡲ࡜ࡵࡿ㸬 
(1) ᐇ㦂ㄝ᫂ 
 ࡲࡎ㸪ᮏ◊✲ࡢ㛤ጞ࡟ඛ❧ࡕ㸪Ꮫෆ࠾ࡼࡧᏛእࡢ࣓ࣥ
ࣂ࣮࡛ᵓᡂࡉࢀࡿ㏆␥኱ᏛᕤᏛ㒊⏕࿨೔⌮ጤဨ఍࡬ᐇ㦂
ࡢ⏦ㄳࢆ⾜࠸㸪ጤဨ఍࠿ࡽࡢᢎㄆࢆཷࡅࡓ㸬ྛ⿕㦂⪅࡟
ࡣ㸪ᐇ㦂ࡢᴫせࢆㄝ᫂ࡋࡓୖ࡛㸪ጤဨ఍࡟࡚ᢎㄆࡉࢀࡓ
ྠព᭩ࢆ⏝࠸࡚㸪ྛ⿕㦂⪅࠿ࡽᐇ㦂ཧຍࡢྠពࢆᚓࡓ㸬
ࡉࡽ࡟㸪ᣦඛ᣺ືឤぬ㜈್ ᐃ࡟࠾࠸࡚㸪ᣦඛຍ᣺㒊ࡀ
ᭀ㟢ࡍࡿ᣺ືࡣல⣽࡞㐪࿴ឤ࡜ࡋ࡚ᣦඛ࡟⌧ࢀࡿࡼ࠺࡞
㠀ᖖ࡟ᑠࡉ࡞ࡶࡢ࡛㸪⿕㦂⪅ࡀຍ᣺㒊ࡢ᣺ື࡟ࡼࡿࡶࡢ
࡜Ẽ࡙࠿ࡎ㸪ṇ☜࡞್ࡀ ᐃ࡛ࡁ࡞࠸ᜍࢀࡀ࠶ࡗࡓࡇ࡜
࠿ࡽ㸪 ᐃ࡟ඛ❧ࡕ㸪⿕㦂⪅࡟᣺ືឤぬ ᐃჾࢆ⏝࠸ࡓ
 ᐃࡢヨ⾜ࢆ⾜ࢃࡏࡓ㸬 
ᅗ 1 ࡣ㸪ᣦඛ᣺ືឤぬ㜈್ࡢ ᐃ⎔ቃ࡛࠶ࡿ㸬 ᐃ᫬
ࡢጼໃࡣ㸪ᮘ࡟ᑐࡋ࡚Ỉᖹ᪉ྥࢆྥ࠸࡚╔ᗙࡋ㸪⭎ࢆ⫝
㍕ࡏྎ࡟⨨࠸ࡓ≧ែ࡛㸪ேᕪࡋᣦࢆ᣺ືឤぬ ᐃჾࡢᣦ
ඛຍ᣺㒊࡟㍕ࡏࡿ࡜࠸࠺ࡶࡢ࡛㸪↓⌮ࡢ࡞࠸ጼໃ࡟࡞ࡽ
࡞࠸ࡼ࠺࡟㸪⿕㦂⪅࡟᳔Ꮚࡢ㧗ࡉࡸ఩⨨࡞࡝ࢆㄪᩚࡉࡏࡓ㸬 
⿕㦂⪅ࡀ ᐃጼໃࢆ࡜ࡗࡓᚋ㸪ᣦඛຍ᣺㒊࡟ྑᡭேᕪ
ࡋᣦࢆ⨨࠿ࡏ㸪つᐃࡢⲴ㔜(2 N)ࢆ୚࠼ࡉࡏࡓ㸬࡞࠾㸪⿕
㦂⪅ࡀ┠ど࡛Ⲵ㔜ࢆ☜ㄆ࡛ࡁࡿࡼ࠺࡟㸪ᣦඛຍ᣺㒊ࢆ㟁
Ꮚኳ⛗ୖ࡟㓄⨨ࡋࡓ㸬ᐇ㦂⪅ࡀ㸪᣺ືឤぬ ᐃჾࡢ᧯స
㒊ࢆ᧯సࡍࡿࡇ࡜࡛㸪-20 dB࠿ࡽ 2.5dBࡢ㛫㝸࡛ẁ㝵ⓗ
࡟᣺ືࢆᭀ㟢ࡍࡿࡇ࡜ࡀ࡛ࡁ㸪⿕㦂⪅ࡀ᣺ືࢆ▱ぬࡋࡓ
㝿࡟ཱྀ㢌࡛ࡑࡢ᪨ࢆᅇ⟅ࡉࡏࡓ㸬 
 
(a)  ᐃ㢼ᬒ 
(b) ᣦඛຍ᣺㒊 
ᅗ 1㸬ᣦඛ᣺ືឤぬ㜈್ࡢ ᐃ⎔ቃ 
 
(2) ᣺ືᭀ㟢๓ࡢᣦඛ᣺ືឤぬ㜈್ࡢ ᐃ 
ᣦඛ᣺ືឤぬ㜈್ࡣ㸪ᣦඛࡢ⓶⭵ ᗘ࡛኱ࡁࡃኚ໬ࡍ
ࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿࡇ࡜࠿ࡽ㸪ᣦඛ᣺ືឤぬ㜈್ࡢ 
ᐃ࡟ඛ❧ࡕ㸪⿕㦂⪅ࡢᣦඛࡢ⓶⭵ ᗘࢆ ᐃࡋࡓ㸬࡞࠾㸪
ᮏᐇ㦂࡛ࡣ㸪᪤ ࡢ◊✲(9)ࢆཧ⪃࡟ 26 Υࢆᐇ㦂╔ᡭࡢ┠
Ᏻ࡜ࡋࡓ㸬ࡇࡇ࡛㸪⓶⭵ ᗘࡀ 26 Υࢆୗᅇࡗ࡚࠸ࡓሙ
ྜࡣ㸪⓶⭵ ᗘᅇ᚟ࡢࡓࡵ 10ศࡢᚅᶵ᫬㛫ࢆタࡅࡓ㸬ࡃ
ࢃ࠼࡚㸪ᣦඛࡢ⓶⭵ ᗘ࡟㛵ࡋ࡚ࡣ㸪ᐇ㦂ᐊෆࡢᐊ ࡶ
ᣦඛࡢ⓶⭵ ᗘ࡟ᙳ㡪ࢆ࠾ࡼࡰࡍࡇ࡜࠿ࡽ㸪ᐇ㦂ᐊࡢᐊ
 ࢆ⣙ 25 Υ࡛ಖࡘࡼ࠺࡞⎔ቃタᐃ࡜ࡋࡓ㸬࡞࠾㸪⓶⭵
 ᗘࡢ ᐃ࡟ࡣ㸪▐㛫⓶⭵ ᫬ィ㸦బ⸨ၟ஦㸪ࢧ࣮ࣔࣄ
⿕㦂⪅
ᣦඛຍ᣺㒊
ᐇ㦂⪅᧯స㒊
㟁Ꮚኳ⛗
ᣦඛຍ᣺㒊
⫝㍕ࡏྎ
－ 62 －
(a) ᭀ㟢㢼ᬒ㸦⣲ᡭ᮲௳㸧 
(b) ຍ᣺㒊 
ᅗ 2㸬ᡭ⭎᣺ືᭀ㟢⎔ቃ 
䢳䢲䢳
䢳䢲䢴
䢳䢲䢵
䢲
䢳䢲
䢴䢲
䢵䢲
䢲
䢴䢲
䢶䢲
䢸䢲
䢺䢲
䢳䢲䢲
䣨䣴䣧䣳䣷䣧䣰䣥䣻䢢䢪䣊䣼䢫
䣺䢯䣣䣺䣫䣵
䣶䣫䣯䣧䢢䢪䣵䢫
䣣䣥
䣥䣧
䣮䣧䣴
䣣䣶䣫
䣱䣰
䢢䢪䣯
䢱䣵
䢴 䢫
(a) x㍈ 
䢳䢲䢳
䢳䢲䢴
䢳䢲䢵
䢲
䢳䢲
䢴䢲
䢵䢲
䢲
䢴䢲
䢶䢲
䢸䢲
䢺䢲
䢳䢲䢲
䣨䣴䣧䣳䣷䣧䣰䣥䣻䢢䢪䣊䣼䢫
䣻䢯䣣䣺䣫䣵
䣶䣫䣯䣧䢢䢪䣵䢫
䣣䣥
䣥䣧
䣮䣧䣴
䣣䣶䣫
䣱䣰
䢢䢪䣯
䢱䣵
䢴 䢫
(b) y㍈ 
䢳䢲䢳
䢳䢲䢴
䢳䢲䢵
䢲
䢳䢲
䢴䢲
䢵䢲
䢲
䢴䢲
䢶䢲
䢸䢲
䢺䢲
䢳䢲䢲
䣨䣴䣧䣳䣷䣧䣰䣥䣻䢢䢪䣊䣼䢫
䣼䢯䣣䣺䣫䣵
䣶䣫䣯䣧䢢䢪䣵䢫
䣣䣥
䣥䣧
䣮䣧䣴
䣣䣶䣫
䣱䣰
䢢䢪䣯
䢱䣵
䢴 䢫
(c) z㍈ 
ᅗ 3㸬᣺ືࢫ࣌ࢡࢺࣝ㸦ᭀ㟢ࣞ࣋ࣝ 5 m/s2㸧 
ࢵࣃ࣮㸧ࢆ⏝࠸ࡓ㸬ࡇࢀࡽࡢ๓ฎ⌮ࡢ⤊஢ᚋ࡟㸪ᡭ⭎᣺
ືᭀ㟢๓ࡢᣦඛ᣺ືឤぬ㜈್ࢆ ᐃࡋࡓ㸬࡞࠾㸪⿕㦂⪅
࡟ࡣ㸪-20 dB࠿ࡽ2.5dBࡢ㛫㝸࡛ẁ㝵ⓗ࡟᣺ືࢆᭀ㟢ࡋ㸪
᣺ືࢆ▱ぬࡋࡓ㝿࡟ࡑࡢ᪨ࢆཱྀ㢌࡛ᅇ⟅ࡉࡏࡿసᴗࢆ 3
ᅇ⾜ࢃࡏࡓ㸬 
୍᪉㸪 ᐃ᫬ࡢጼໃࡢ㐪࠸ࡀᣦඛ᣺ືឤぬ㜈್࡟ᙳ㡪
ࢆཬࡰࡍࡇ࡜ࡀᠱᛕࡉࢀࡓࡓࡵ㸪᣺ືᭀ㟢ᚋࡢᣦඛ᣺ື
ឤぬ ᐃ᫬࡟ࡑࡢጼໃࡀ෌⌧࡛ࡁࡿࡼ࠺࡟㸪⿕㦂⪅ࡢጼ
ໃࢆグ㘓ࡋࡓ㸬 
(3) ᡭ⭎᣺ືᭀ㟢 
 ᅗ 2 ࡣ㸪ᡭ⭎᣺ືᭀ㟢ࡢᐇ㦂⎔ቃ࡛࠶ࡿ㸬ᅗࡢࡼ࠺࡟
⿕㦂⪅࡟⭎ࢆຍ᣺ᶵୖ㒊࡟⨨࠿ࡏ㸪5 ศ㛫᣺ືࢆᭀ㟢ࡋ
ࡓ㸬ࡑࡢ㝿㸪⿕㦂⪅ࡀຍ᣺ჾ࡟ᑐࡍࡿᢲୗຊࡀ୍ᐃ࡟࡞
ࡿࡼ࠺㸪ຍ᣺ᶵ࡜ᡭ㍕ࡏ㒊ࡢ㛫࡟ 3 Ⅼᨭᣢࡢ࣮ࣟࢻࢭࣝ
ࢆ㓄⨨ࡋ㸪⿕㦂⪅ࡀᢲୗຊࢆ┠ど࡛☜ㄆ࡛ࡁࡿࡼ࠺࡟ࢩ
ࢢࢼࣝࢥࣥࢹ࢕ࢩࣙࢼࢆタ⨨ࡋࡓ㸬ᭀ㟢᣺ືࡣ㸪ࣛࢵࣉ
ࢺࢵࣉ࡛Ⓨ⏕ࡉࡏࡓ࣍࣡࢖ࢺࣀ࢖ࢬࢆ㸪࢔ࣥࣉࢆ௓ࡋ࡚
ຍ᣺ᶵ࡬ฟຊࡋࡓ㸬࡞࠾㸪᣺ືࣞ࣋ࣝࢆ 5 m/s2࡜ 10 m/s2
ࡢ 2 ᮲௳ࢆ⏝ពࡋࡓ㸬᣺ືᕤල࣓࣮࢝ࡣ㸪ᕷ㈍ࡋ࡚࠸ࡿ
ၟရࡢ࿘Ἴᩘ⿵ṇ᣺ືຍ㏿ᗘᐇຠ್ࢆබ㛤ࡋ࡚࠸ࡿࡀ㸪
౛࠼ࡤ㸪࢚ࣥࢪࣥࢳ࢙࣮ࣥࢯ࣮࡛⣙ 5 m/s2㸪㟁ືࣁࣥ
࣐࡛⣙ 10 m/s2ࡢ್ࡀぢࡽࢀࡿ(10)ࡇ࡜࠿ࡽ㸪ࡇࢀࡽࡢ್
ࢆ᥇⏝ࡋࡓ㸬 
ᅗ 3࠾ࡼࡧᅗ 4ࡣ㸪ࡑࢀࡒࢀ᣺ືࣞ࣋ࣝࡀ 5 m/s2࡜ 10 
m/s2࡜࡞ࡿࡼ࠺࡟࢔ࣥࣉࡢࢤ࢖ࣥࢆタᐃࡋࡓ᫬ࡢྛ㍈ࡢ
࿘Ἴᩘࢫ࣌ࢡࢺ࡛ࣝ࠶ࡿ㸬 ᐃ࡟ࡣ㸪3 ㍈ຍ㏿ᗘࢭࣥࢧ
㸦ࣈ࢚࣭ࣜࣗࣝࢣ࢔࣮♫㸪3050-B-060㸧࡜ࢹ࣮ࢱ཰㞟ᶵ
⿕㦂⪅
ࣛࢵࣉࢺࢵࣉ
ຍ᣺ᶵ࢔ࣥࣉ
ຍ᣺ᶵࢩࢢࢼࣝ
ࢥࣥࢹ࢕ࢩࣙࢼ
ຍ㏿ᗘࢭࣥࢧ
࣮ࣟࢻࢭࣝ
ຍ᣺ᶵ
－ 63 －
 
(a) ᡭ⿄A (b) ᡭ⿄B 
ᅗ 5㸬౪ヨᡭ⿄ 
⾲ 1㸬⿕㦂⪅ࡢᒓᛶ 
⿕㦂⪅ ᖺ㱋(ṓ) ㌟㛗(cm) య㔜(kg)
P1 22 171 60
P2 22 175 94
P3 22 167 52
P4 22 174 90
P5 22 168 55  
䢳䢲䢳
䢳䢲䢴
䢳䢲䢵
䢲
䢳䢲
䢴䢲
䢵䢲
䢲
䢴䢲
䢶䢲
䢸䢲
䢺䢲
䢳䢲䢲
䣨䣴䣧䣳䣷䣧䣰䣥䣻䢢䢪䣊䣼䢫
䣺䢯䣣䣺䣫䣵
䣶䣫䣯䣧䢢䢪䣵䢫
䣣䣥
䣥䣧
䣮䣧䣴
䣣䣶䣫
䣱䣰
䢢䢪䣯
䢱䣵
䢴 䢫
(a) x㍈ 
䢳䢲䢳
䢳䢲䢴
䢳䢲䢵
䢲
䢳䢲
䢴䢲
䢵䢲
䢲
䢴䢲
䢶䢲
䢸䢲
䢺䢲
䢳䢲䢲
䣨䣴䣧䣳䣷䣧䣰䣥䣻䢢䢪䣊䣼䢫
䣻䢯䣣䣺䣫䣵
䣶䣫䣯䣧䢢䢪䣵䢫
䣣䣥
䣥䣧
䣮䣧䣴
䣣䣶䣫
䣱䣰
䢢䢪䣯
䢱䣵
䢴 䢫
(b) y㍈ 
䢳䢲䢳
䢳䢲䢴
䢳䢲䢵
䢲
䢳䢲
䢴䢲
䢵䢲
䢲
䢴䢲
䢶䢲
䢸䢲
䢺䢲
䢳䢲䢲
䣨䣴䣧䣳䣷䣧䣰䣥䣻䢢䢪䣊䣼䢫
䣼䢯䣣䣺䣫䣵
䣶䣫䣯䣧䢢䢪䣵䢫
䣣䣥
䣥䣧
䣮䣧䣴
䣣䣶䣫
䣱䣰
䢢䢪䣯
䢱䣵
䢴 䢫
(c) z㍈ 
ᅗ 4㸬᣺ືࢫ࣌ࢡࢺࣝ㸦ᭀ㟢ࣞ࣋ࣝ 10 m/s2㸧 
 
㸦ࣈ࢚࣭ࣜࣗࣝࢣ࢔࣮♫㸪3050-B-060㸧ࢆ౑⏝ࡋ㸪1 ⛊
㛫㝸࡛ 1/3 ࢜ࢡࢱ࣮ࣈࣂࣥࢻࡢຍ㏿ᗘࢆグ㘓ࡋࡓ㸬ࡇࢀ
ࡽࡢ࿘Ἴᩘࢫ࣌ࢡࢺࣝࡼࡾ㸪࣍࣡࢖ࢺࣀ࢖ࢬࢆධຊ᣺ື
࡟ࡋ࡚࠸ࡿࡀ㸪250 Hz࡜ 315 Hzࡢ࿘Ἴᩘ㏆ഐ࡛ඹ᣺ࡋ
࡚࠾ࡾ㸪⿕㦂⪅࡟ࡣࡇࡢ 2ࡘࡢ࿘Ἴᩘࡀ୺࡟ᭀ㟢ࡉࢀࡿ
࡜ุ᩿࡛ࡁࡿ㸬 
᣺ືᭀ㟢᫬ࡢ❧ࡕ఩⨨ࡀ㸪ࡍ࡭࡚ࡢ᮲௳࡛ྠࡌ࡟࡞ࡿ
ࡼ࠺㸪ึ ᅇࡢ᣺ືᭀ㟢ࡢ㝿࡟⿕㦂⪅ࡢ❧ࡕ఩⨨ࢆ ᐃࡋ㸪
௨㝆ࡢᐇ㦂࡛ࡣࡑࡢ఩⨨࡟❧ࡓࡏࡓ㸬ࡃࢃ࠼࡚㸪ຍ᣺ᶵ
ࡢኳᯈࡢ ᗘࡢ㐪࠸ࡀᣦඛឤぬ㜈್࡟ᙳ㡪ࢆ࠾ࡼࡰࡍᜍ
ࢀࡀ࠶ࡗࡓࡢ࡛㸪⿕㦂⪅ࡀኳᯈ࡟ᡭࢆ㍕ࡏࡿ๓࡟㸪つᐃ
ࡢ ᗘ࡟࡞ࡿࡼ࠺ணࡵຍ⇕సᴗࢆ᪋ࡋࡓ㸬ලయⓗ࡟ࡣ㸪
ᭀ㟢㛤ጞ1ศ๓࡟ࢻࣛ࢖ࣖࢆ⏝࠸࡚30⛊㛫ຍ⇕ࢆ⾜ࡗࡓ
⤖ᯝ㸪ຍ⇕ᚋࡢኳᯈࡢ ᗘࡣ⣙ 27Υ୍࡛ᐃ࡜࡞ࡿࡇ࡜ࢆ
☜ㄆࡋࡓ㸬 
(4) ᣺ືᭀ㟢ᚋࡢᣦඛ᣺ືឤぬ㜈್ࡢ ᐃ 
⿕㦂⪅ࡀᡭ⭎᣺ືᭀ㟢ᚋ࡟㸪ࡑࡢᙳ㡪ࡀᙅࡲࡽ࡞࠸ࡼ
࠺㎿㏿࡟ᣦඛ᣺ືឤぬ㜈್ࢆ ᐃࡋࡓ㸬࡞࠾㸪 ᐃ᪉ἲ
࡟ࡘ࠸࡚ࡣ๓㏙ࡢ᪉ἲ࡜ྠᵝ࡛࠶ࡿ㸬 
᮲௳
౪ヨᡭ⿄ࡣ 2✀㢮㸦ᡭ⿄ A㸪ᡭ⿄ B㸧࡛㸪ᑐ↷࡜ࡋ࡚
ࡢ⣲ᡭࡢ᮲௳ࡶྵࡵ㸪3᮲௳࡜ࡋࡓ㸬࡞࠾㸪ᡭ⿄ A࠾ࡼ
ࡧᡭ⿄Bࡢ≀⌮≉ᛶ࡟ࡘ࠸࡚ࡣ㸪ヨసẁ㝵ࡢࡓࡵグ㍕ࢆ
᥍࠼ࡿ㸬ࡲࡓ㸪๓㏙ࡢࡼ࠺࡟ᡭ⭎᣺ືᭀ㟢ࡢᭀ㟢ࣞ࣋ࣝ
࡜ࡋ࡚ 5 m/s2࡜ 10 m/s2ࡢ 2᮲௳ࢆ⏝ពࡋࡓࡓࡵ㸪ྜィ
࡛ 6 ࡘࡢᐇ㦂᮲௳࡜࡞ࡾ㸪⿕㦂⪅࡟ࡣࡑࢀࡒࢀࡢᐇ㦂᮲
௳ࢆ␗࡞ࡿ᪥⛬࡛ᐇ᪋ࡉࡏࡓ㸬 

⿕㦂⪅
⿕㦂⪅ࡣ㸪೺ᖖ࡞ྑ⭎ࢆ฼ࡁᡭ࡜ࡍࡿ⏨Ꮚ኱Ꮫ⏕ 5 ྡ
࡛࠶ࡾ㸪ࡑࡢᒓᛶࢆ⾲ 1࡟ࡲ࡜ࡵࡓ㸬  
 
㸬⤖ᯝ࠾ࡼࡧ⪃ᐹ
⾲ 2࠾ࡼࡧ⾲ 3ࡣ㸪ࡑࢀࡒࢀᡭ⭎᣺ືᭀ㟢ࡢᭀ㟢ࣞ࣋
－ 64 －
⾲ 2㸬ᣦඛ᣺ືឤぬ㜈್㸦ᭀ㟢ࣞ࣋ࣝ 5 m/s2㸧 
1 2 3 1 2 3
⣲ᡭ -20.0 -20.0 -20.0 -5.0 -5.0 -5.0
ᡭ⿄A -20.0 -20.0 -20.0 -12.5 -12.5 -12.5
ᡭ⿄B -20.0 -20.0 -20.0 -7.5 -7.5 -7.5
⣲ᡭ -20.0 -20.0 -20.0 -7.5 -7.5 -7.5
ᡭ⿄A -20.0 -20.0 -20.0 -10.0 -10.0 -12.5
ᡭ⿄B -20.0 -20.0 -20.0 -15.0 -15.0 -15.0
⣲ᡭ -20.0 -20.0 -20.0 -7.5 -7.5 -7.5
ᡭ⿄A -20.0 -20.0 -20.0 -12.5 -12.5 -12.5
ᡭ⿄B -20.0 -20.0 -20.0 -12.5 -15.0 -15.0
⣲ᡭ -20.0 -20.0 -20.0 -5.0 -5.0 -5.0
ᡭ⿄A -20.0 -20.0 -20.0 -15.0 -15.0 -15.0
ᡭ⿄B -20.0 -20.0 -20.0 -5.0 -5.0 -5.0
⣲ᡭ -20.0 -20.0 -20.0 -5.0 -5.0 -5.0
ᡭ⿄A -20.0 -20.0 -20.0 -12.5 -12.5 -12.5
ᡭ⿄B -20.0 -20.0 -20.0 -10.0 -10.0 -7.5
ᭀ㟢๓ᚋ
ヨ⾜
P1
P2
P3
P4
P5
ᭀ㟢๓  (dB) ᭀ㟢ᚋ   (dB)
⾲ 3㸬ᣦඛ᣺ືឤぬ㜈್㸦ᭀ㟢ࣞ࣋ࣝ 10 m/s2㸧 
1 2 3 1 2 3
⣲ᡭ -17.5 -17.5 -17.5 2.5 2.5 2.5
ᡭ⿄A -20.0 -20.0 -20.0 -7.5 -5.0 -5.0
ᡭ⿄B -20.0 -20.0 -20.0 -5.0 -5.0 -5.0
⣲ᡭ -20.0 -20.0 -20.0 -5.0 -5.0 -5.0
ᡭ⿄A -20.0 -20.0 -20.0 -7.5 -5.0 -7.5
ᡭ⿄B -20.0 -20.0 -20.0 -12.5 -12.5 -12.5
⣲ᡭ -20.0 -20.0 -20.0 -2.5 0.0 -2.5
ᡭ⿄A -20.0 -20.0 -20.0 -12.5 -12.5 -12.5
ᡭ⿄B -20.0 -20.0 -20.0 -7.5 -7.5 -7.5
⣲ᡭ -20.0 -20.0 -20.0 0.0 0.0 0.0
ᡭ⿄A -20.0 -20.0 -20.0 -5.0 -5.0 -5.0
ᡭ⿄B -20.0 -20.0 -20.0 -2.5 -2.5 -2.5
⣲ᡭ -20.0 -20.0 -20.0 -2.5 -2.5 -2.5
ᡭ⿄A -20.0 -20.0 -20.0 -5.0 -5.0 -5.0
ᡭ⿄B -20.0 -20.0 -20.0 -12.5 -10.0 -10.0
P5
ᭀ㟢๓ᚋ
ヨ⾜
ᭀ㟢๓  (dB) ᭀ㟢ᚋ   (dB)
P1
P2
P3
P4
⾲ 4㸬TTS㸦༢఩ dB㸧 
ຍ㏿ᗘ
ᡭ⿄ ⣲ᡭ A B ⣲ᡭ A B
P1 15.0 7.5 12.5 20.0 14.2 15.0
P2 12.5 9.2 5.0 15.0 13.3 7.5
P3 12.5 7.5 5.8 18.3 7.5 10.0
P4 15.0 5.0 12.5 20.0 15.0 15.0
P5 15.0 6.7 10.8 17.5 12.5 6.7
M 14.0 7.2 9.3 18.2 12.5 10.8
SD 1.4 1.5 3.7 2.1 2.9 4.0
10 m/s25 m/s2
 
0
5
10
15
20
25
⣲ᡭ A B
TT
S 
(d
B)
5 m/s2 10 m/s2
ᅗ 6㸬TTSࡢẚ㍑ 
⾲ 5㸬ศᩓศᯒ⾲ 
せᅉ ᖹ᪉࿴ ⮬⏤ᗘ ᖹᆒᖹ᪉
s 77.6 4 19.4
A 100.8 1 100.8 23.42 **
s × A 17.2 4 4.3
B 259.0 2 125.0 17.94 **
s × B 55.7 8 7.0
A × B 19.0 2 9.5 2.15 ns
s × A ×B 35.3 8 4.4
඲య 555.6 29
)್
ࣝࡀ 5 m/s2࡜ 10 m/s2࡟࠾ࡅࡿྛ⿕㦂⪅ࡢᣦඛ᣺ືឤぬ
㜈್ࡢࢹ࣮ࢱ࡛࠶ࡿ㸬ᡭ⭎᣺ືᭀ㟢๓ࡢᣦඛ᣺ືឤぬ㜈
್ࡣ㸪᣺ືᭀ㟢ࣞ࣋ࣝࡀ 10 m/s2࡟࠾ࡅࡿ⿕㦂⪅P1ࡢ➨
1ᅇヨ⾜ࡀ-17.5 dB࡜࡞ࡗ࡚࠸ࡿࡶࡢࡢ㸪࡯ࡰ඲⿕㦂⪅
ࡢ඲ヨ⾜࡟࠾࠸࡚-20.0 dB࡜࡞ࡗ࡚࠸ࡿ㸬୍᪉㸪᣺ືᭀ
㟢๓࠾ࡼࡧᭀ㟢ᚋ࡜ࡶ࡟㸪3 ᅇࡢヨ⾜࡟࠾ࡅࡿᣦඛ᣺ື
ឤぬ㜈್ࡀ࡯࡜ࢇ࡝୍ᐃ್ࢆ࡜ࡗ࡚࠾ࡾ㸪Ᏻᐃࡋ࡚ ᐃ
ࡀ࡛ࡁࡓࡶࡢ࡜ุ᩿࡛ࡁࡿࡇ࡜࠿ࡽ㸪3 ᅇࡢᖹᆒࢆᭀ㟢
๓࠾ࡼࡧᭀ㟢ᚋࡢᣦඛ᣺ືឤぬ㜈್࡜ࡋ㸪TTSࢆ⟬ฟࡋ
⾲4࠾ࡼࡧᅗ6࡟ࡲ࡜ࡵࡓ㸬࠸ࡎࢀࡢ⿕㦂⪅࡟࠾࠸࡚ࡶ㸪
⣲ᡭࡢTTSࡀᡭ⿄ࢆ⿦╔ࡋࡓ㝿ࡢ್ࡼࡾ኱ࡁࡃ㸪5 m/s2
࡜ 10 m/s2࡛ࡣ㸪10 m/s2ࡢᭀ㟢ࣞ࣋ࣝࡢTTSࡀ኱ࡁࡃ
࡞ࡗ࡚࠸ࡿ㸬୍᪉㸪ᡭ⿄᮲௳࡟ࡘ࠸࡚ࡣ㸪⿕㦂⪅࡟ࡼࡗ
࡚TTS࡟ࡤࡽࡘࡁࡀⓎ⏕ࡋ࡚࠸ࡿࡇ࡜ࡀぢཷࡅࡽࢀࡿ㸬 
 
ḟ࡟㸪ᡭ⿄せᅉ࡜ຍ㏿ᗘせᅉ࡟ࡘ࠸࡚ศᩓศᯒࢆ⾜ࡗ
ࡓ⤖ᯝ(⾲ 5)㸪ຍ㏿ᗘせᅉ(せᅉ A)ࡢ⤫ィ㔞ࡣ F(1, 
29)=23.42 ࡜࡞ࡾ㸪᭷ពᕪࡀㄆࡵࡽࢀࡓ(p<0.01)㸬୍᪉㸪
ᡭ⿄せᅉ(せᅉ B)࡟ࡘ࠸࡚ࡶ᭷ពᕪࡀㄆࡵࡽࢀ㸦F(2, 
29)=17.94, p<0.01㸧㸪Shafferࡢ᪉ἲ࡛ከ㔜ẚ㍑ࢆ⾜ࡗࡓ
࡜ࡇࢁ㸪⣲ᡭ࡜ᡭ⿄A㸪⣲ᡭ࡜ᡭ⿄B࡟ࡣඃ఩࡞ᕪࡀ࠶
ࡗࡓ㸦p<0.05㸧ࡀ㸪ᡭ⿄A࡜ᡭ⿄B࡟ࡣ᭷ពᕪࡀㄆࡵࡽ
ࢀ࡞࠿ࡗࡓ㸬ࡘࡲࡾ㸪ᡭ⿄A࡜ᡭ⿄Bࡢ≀⌮≉ᛶ࡛࠶ࡿ
ῶ⾶್࡟ᕪࡀ࠶ࡗࡓ࡜ࡋ࡚ࡶ㸪ᮏᐇ㦂ࡢ᮲௳ୗ࡛ࡣ㸪ᡭ
⿄A࡜ᡭ⿄Bࡢே㛫࡬୚࠼ࡿᙳ㡪࡟ࡣ᭷ព࡞ᕪࡀ࡞࠿ࡗ
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ࡓࡇ࡜ࢆព࿡ࡋ࡚࠸ࡿ㸬ࡲࡓ㸪⣲ᡭࡢ᮲௳࡜ࡢẚ㍑࠿ࡽ㸪
ᡭ⿄A㸪ᡭ⿄Bࡣ࡜ࡶ࡟㸪㜵᣺ຠᯝࡀ࠶ࡿ࡜⪃࠼ࡽࢀ㸪
ຍ㏿ᗘࡢ኱ࡁ࡞᣺ື࡯࡝㸪ᣦඛࡢ▱ぬࡢపୗࡢᢚไ࡟ຠ
ᯝࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡿ㸬

㸬ࡲ࡜ࡵ
᪤Ꮡࡢ㜵᣺ᡭ⿄ࡢホ౯࡟㛵ࡍࡿつ᱁࡛࠶ࡿ ISO 10819
ࡸ JIS T8114࡛ࡣ㸪ᶵᲔⓗ࡞᣺ືࡢධฟຊࡢ㛵ಀ࡟ࡼࡾ
ホ౯ࡋ࡚࠸ࡿ㸬୍᪉㸪㜵᣺ᡭ⿄ࡢ┿ࡢᙺ๭ࡣ㸪᣺ືᭀ㟢
࡟ࡼࡾᘬࡁ㉳ࡇࡉࢀࡿసᴗ⪅ࡢ⑌⑓ࢆ㜵Ṇࡍࡿࡇ࡜࡟࠶
ࡿ࡞ࡽࡤ㸪ᡭ⭎᣺ືᭀ㟢ࡀ㜵᣺ᡭ⿄ࢆ௓ࡋ࡚సᴗ⪅ࡢᡭ
࡟ᭀ㟢ࡉࢀࡓ࡜ࡁࡢ⏕⌮ⓗ࡞ᙳ㡪࡟ࡼࡾ㜵᣺ᡭ⿄ࢆホ౯
ࡍ࡭ࡁ࡜⪃࠼㸪ᮏ◊✲࡛ࡣ㸪⏕⌮ⓗ࡞ᙳ㡪ࢆホ౯ࡍࡿᣦ
ᶆ࡜ࡋ࡚㸪ࠕᣦඛ᣺ືឤぬ㜈್ࠖ࡟╔┠ࡋᐇ㦂ࢆ⾜ࡗࡓ㸬
⿕㦂⪅ᐇ㦂ࡢ⤖ᯝ㸪㜵᣺ᡭ⿄ࡢ᭷↓ࡀ᣺ືᭀ㟢ᚋࡢᣦ
ඛ᣺ືឤぬ㜈್࡟୚࠼ࡿᙳ㡪࡟ࡘ࠸࡚ࡣ㸪᭷ពᕪࡀㄆࡵ
ࡽࢀࡓ㸬୍᪉㸪ᙧᘧࡢ␗࡞ࡿᡭ⿄ࡢ⤖ᯝ࡟ࡣ᭷ពᕪࡀぢ
ࡽࢀ࡞࠿ࡗࡓ㸬ࡇࡢࡇ࡜ࡣ㸪௬࡟㸪ᮏᐇ㦂࡛౑⏝ࡋࡓᡭ
⿄ࡢ≀⌮≉ᛶ࡟㐪࠸ࡀ࠶ࡗࡓ࡜ࡋ࡚ࡶ㸪ᣦඛ᣺ືឤぬ㜈
್ࡢほⅬ࠿ࡽࡣ㸪⿕㦂⪅࡬ࡢ⏕⌮ⓗᙳ㡪ࡣኚࢃࡽ࡞࠸ࡇ
࡜ࢆព࿡ࡋ࡚࠸ࡿ㸬ࡇࡢ⌧㇟ࡣ㸪ࡇࢀࡲ࡛ࡢᶵᲔⓗ≉ᛶ
ࡔࡅࡢホ౯࡜ࡣ␗࡞ࡿ⤖ᯝ࡛࠶ࡾ㸪〇ရ㛤Ⓨ࡟ᑐࡋ࡚㠀
ᖖ࡟⯆࿡῝࠸Ⅼ࡛࠶ࡿ࡜ᛮࢃࢀࡿ㸬
௒ᚋࡣ㸪㜵᣺ᡭ⿄ࡢ㛤Ⓨ㐣⛬࡟ࡇࢀࡽࡢ⪃࠼᪉ࢆධࢀ
㎸ࢇ࡛࠸ࡃࡇ࡜ࡀ㔜せ࡛࠶ࡿࡀ㸪ከࡃࡢၥ㢟ࢆゎỴࡍࡿ
ᚲせࡀ࠶ࡿ㸬౛࠼ࡤ㸪ே㛫࡬ࡢ⏕⌮ⓗ࡞ᙳ㡪࡛ホ౯ࢆ⾜
࠺࡟ࡣ㸪⿕㦂⪅ࡢ⾜ືࢆཝᐦ࡟⟶⌮ࡍࡿᚲせࡀ࠶ࡿࡀ㸪
⌧ሙⓗ࡟ࡣࡶ࠺ᑡࡋ⡆౽࡞᪉ἲࡀᮃࡲࢀࡿ࡛࠶ࢁ࠺㸬
࠾ࢃࡾ࡟㸪ᮏᐇ㦂ࡢᐇ᪋࡟ࡣ㸪ᮏᏛᏛ⏕ᶓᒣຬ஧㑻ྩ
㸦⌧ࣄ࣮ࣟ࣎㟁ᶵ(ᰴ)㸧㸪ᯇᑿὒ඾ྩ㸦⌧࢚࣒࢚ࢫࢣ࣮㎰
ࡼࡿ࡜ࡇࢁࡀከࡃ㸪ㅰពࢆ⾲ࡋࡲࡍ㸬
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